T he development of interventional neuroradiolog- ical techniques permitting selective catheterization of intracranial vessels has opened numerous opportunities for therapy where such options have previously been limited. Intracranial balloon angioplasty has become an available and accepted treatment for medically intractable vasospasm after subarachnoid hemorrhage since its first report by Zubkov et al in 1984.1 Decreased flow velocities on transcranial Doppler ultrasonography (TCD) after successful angioplasty have been noted, suggesting the utility of TCD in postangioplasty follow-up.2 We describe four patients with vasospasm after subarachnoid hemorrhage who underwent intracranial intervention including angioplasty and intra-arterial papaverine infusion. All patients were monitored after surgery with TCDs, which correctly predicted the presence of vasospasm before clinical manifestations and provided follow-up data on patients after therapy.
In two patients, persistent elevated flow velocities on TCD after angioplasty indicated the appearance of new areas of spasm. This observation led to retreatment of the new lesions with significant clinical recovery. These cases provide further evidence to suggest the beneficial effects of angioplasty in vasospasm and also illustrate the role of TCD in the management of post-subarachnoid hemorrhage vasospasm. This role includes but is not limited to diagnosis and follow-up, which may indicate the need for repeat angiographic evaluation and therapy, particularly during the posthemorrhage period when recurrent vasospasm is most likely. (Figure 1 ). Angioplasty of the Ml segment of the MCA was performed with consequent normalization of the caliber of both the Ml and distal segments of the MCA. Immediate mild improvement in the patient's aphasia was noted. She was able to state her name and location and followed simple commands with her left extremities but demonstrated only antigravity strength in her right lower extremity.
The next day the patient exhibited sustained mild improvement in aphasia but continued right hemiparesis. TCD identified continued elevated velocities in the MCA, ACA, and supraclinoid ICA. Because of the continued focal deficits and associated abnormal TCD values, repeat angiography was performed.
The previously treated area of the MCA remained normal in caliber. A new area of spasm had developed in the supraclinoid ICA just proximal to the origin of the posterior communicating artery. Angioplasty of the supraclinoid ICA was performed with normalization of caliber in the area of spasm. TCD flow velocities measured immediately after the second angioplasty were decreased in both the MCA and ACA. Improvement in aphasia and right hemiparesis was noted within hours of the second procedure. Continued improvement has occurred with presently no clinical evidence of aphasia or weakness.
Patient 2
A 50-year-old woman was admitted after subarachnoid hemorrhage. Her examination was remarkable for a decreased level of alertness without focal motor deficits. CT In our second patient, the presence of an aneurysm clip and distal spasm precluded optimal angioplasty therapy. Persistent TCD elevation and incomplete resolution of clinical deficits again indicated repeat intervention using intra-arterial papaverine, which was followed by a decrease in flow velocities. Although the significance of elevated flow velocities must always be interpreted in light of the clinical neurological picture, continued elevation of flow velocity in the distribution of a previously angioplastied vessel may suggest new areas of involvement by spasm and the need for repeat intervention.
All patients treated improved neurologically after neuroradiological intervention. No complications attributable to the procedures occurred. The data provide further evidence of the value of angioplasty in properly selected patients suffering neurological deficits secondary to post-subarachnoid hemorrhage vasospasm and suggest a possible value for intra-arterial papaverine therapy.
This series further validates the substantial value of TCD data in management decisions regarding endovascular therapy for cerebral vasospasm. The ability of TCD to diagnose subclinical vasospasm and identify a lack of response to conventional treatment regimens allows identification of patients who may benefit from more invasive therapy. After angioplasty, continued elevation of flow velocity despite apparently adequate intervention should raise suspicion of new or worsening areas of spasm. In the absence of clinical neurological improvement, repeat intervention should be considered.
